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Challenge: solid-solid interface
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Challenges of solid-solid interfaces:

1. How to fabricate solid-solid
Interfaces with intimate contact?

2. How to maintain stable interface
during operation (cycling)?

-

Our approach: introduce interlayers
to lower interface resistance (as main
quantitative parameter)




Approach
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Il: «<hard» oxide or sulfide interlayers
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«Soft» polymer interlayers (ETHZ) “<* Advanced Man
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Stable long-term m  X-ray tomography for real LLZO:PEO
interfaces for low composite solid electrolyte structures
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m  Transport simulations with input parameter
matrix provide additional insight

Figures from manuscripts in preparation
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«Soft» polymer interlayers (ETHZ)

lonic current density distribution
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Quantifying mobile ions in solid electrolytes 2 st
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Strategy lll: Interface operando spectroscopies
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Strategy lll: XPEEM operando spectroscopy
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» Reduced inactive transition metals
detected at electrode-electrolyte
interface, contributing to the
Impedance rise during cycling
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m Fabrication of Solid-Solid interfaces:

m Pressure required during manufacturing — low pressure is sufficient in
operation, too much is detrimental

m Low or no pressure for thin-film SSB — quantification needed
m High-temperature sintering should be avoided
m Interlayers help, especially Li-Nb-O

m During operation

m Chemically stable CAM/SE pairs required to avoid interface degradation,
particularly at high voltage

m Interlayers help (LINbO,)
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M) Check for updates Benchmarking the performance of lithiated metal
. . o oxide interlayers at the LiCoO,|LLZO interfacet
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Influence of Au, Pt, and C Seed Layers on Lithium Nucleation

2 Ph D th eses Dynamics for Anode-Free Solid-State Batteries

André Miiller,* Luis Paravicini, Jedrzej Morzy, Maximilian Krause, Joel Casella, Nicolas Osenciat,
Moritz H. Futscher, and Yaroslav E. Romanyuk*
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